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The Invention rel^t^e^ to an assembly of a protection 
cover (1;20;30) and a circu^.^. boat;d {7;29;34) comprising one 



or more optical conductors 
(8; 36) are embedded in saidj 



e^qposing at least a part o 



i 



5 cuit board {7; 29; 34) conprisiing. ari optical cavity (9; 26; 37) 



;:'36) The optical conductors 
jcircudt board (7;29;34) , said cir- 



(said ^imbedded optical conductors 
(8; 36) and said protection bpyer |l;20;30) is adapted to use 
said optical cavity (9; 26; 3- 7) as — ^ ""^ — — 



further relates to a prote< 
board (7; 29; 34) for use in 



+Pig. 2B 



reference. The invention 
iiion civer (1;20;30) and a circuit 



i^tiQ as 
P ; 

I: 



erably. 



1023290 



NL5297-I*0/td 

Assetnbly of a .protection cover and a circuit board. 

The invention relates to an assernbly of a protection 
cover and a circuit board conprising one or more optical 
conductors . 

EP 0 729 045 discloses a protection cover for an 
5 alignment piece for optical conductors to seal reference faces 
and optical contact pads from the environment during process- 
ing. The cover is removed after completing the printed circuit 
board (PCB) . 

A problem associated with the prior art is that af- 

10 ter processing of the PCB, the protection cover no longer 
isolates the optical device from the environment. 

It is an object of the invention to provide a pro- 
tection cover that can be used during and after processing. 

This object is achieved by providing an assembly of 

15 a protection cover and a circuit board characterized in that 
said optical conductors are embedded in said circuit board, 
said circuit board comprising an optical cavity exposing at 
least a part of said optical conductors and said protection 
cover is adapted to use said optical cavity as a reference. 

20 In such an assembly the protection cover cem be 

maintained until the optical conductors need to be accessed by 
e.g. an optical connector. Further, by using the walls deter- 
mining the optical cavity as a reference, the protection cover 
no longer needs an alignment piece for positioning. The opti- 

25 cal cavity thus is used both for accessing the optical signals 
of the embedded optical conductors though the optical window 
defined by the optical cavity and as a reference for position- 
ing the protection cover. The optical conductors within the 
optical cavity can be protected by the protection cover from 

3 0 environmental influences during processing of the circuit 

board as well as during and/or after installation of the cir- 
cuit board in the field. 

In a preferred embodiment of the invention the pro- 
tection cover comprises attachment means for joining said 
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protection cover and said circuit board at said optical cav- 
ity. The attachment means may e.g. be mechanical attachment 
means. Such a mechanical attachment means is e.g. a mechanical 
latch and/or grip adapted to cooperate with the optical cavity 
or with the walls thereof. These walls may comprise holding 
features for the attachment means. Alternatively or in addi- 
tion the mechanical attachment means may cooperate with an 
additional frame provi^ded in the optical cavity. This attach- 
ment means prevents the. pr6tect ion cover to be removed 
accidentally or unintentionally during processing or during or 
after installation in the field. 

In an embodiment of the invention the optical cavity 
xn the circuit board is adapted to accommodate a mounting 
frame compr^^iding ' f eatures and said attachment means 
are adapted to engage with said holding features. In this em- 
bodiment the optical cavity thus acts as an indirect reference 
for posxtioning of the protection cover. Th. mounting frame 
TrllT^ly^"^^^'/^" fastening means for fixating the mounting 
frame wxthxn saad optical cavity. Th.se fastening means may 

the optical cavxty xn order to ensure that the thus positioned 
frame xs and remains an appropriate reference for the protec- 
flexl^r";/''! attachment means preferably comprises a 
flexxble attachment means, such as a flexible plastic attach- 
ment means. The flexibility allows release of the attachment 
means from the holding features of the. mounting frame in I^L 
to remove the protection cover and to provide access to the 
tiles ^ protection cover can be used multiple 

In an embodiment of the invention the protection 
cover comprxses a metallic portion including said attachment 
means^ The attachment means of such a protection cover mly en- 
gage dxrectly with the optical cavity, such that the optical 

ITlZl^^^ir ^ "^'^^^^^^ ^^^^ protection cover. • 

in additxon the protection cover may comprise a further pias- 
tre portxon moulded over the metallic portion to provide 
protection of the metallic portion of the protection cover 



In an embodiment of the invention the protection 
cover comprises an adhering structure and/ or adhering sub- 
stance for sticking said protection cover to said circuit 
board. The adhering structure or substance seals the optical 
cavity from the environment ensuring that the cavity remains 
siabstantially isolated from the environment. 

In an embodiment of the invention the circuit board 
comprises at least one connector header arrangement and said 
protection cover is adapted to fit within said connector 
header arrangement. In this case the circuit boards can be 
manufactured with headers, while the optical cavities remain 
to be protected by the protection cover until the installation 
of an optical connector. The protection cover preferably com- 
prises a handling grip for manipulating the protection cover, 
e.g. during installation in the field. 

In an embodiment of the invention further the opti- 
cal cavity is adapted to accommodate a coupling device for 
coupling an optical connector to said optical conductors and 
wherein said protection cover is adapted to accommodate said 
coupling device. Such a coupling device is described in more 
detail in the non-prepublished Dutch patent application 
1021205 ("Optical connector assembly, coupling device and 
method for aligning such a coupling device and a waveguide 
structure") of the applicant. 

The invention further relates to a protection cover 
and to a circuit board of use in an assembly as described 
above. 

The invention will be further illustrated with ref- 
erence to the attached drawings, which show preferred 
embodiments according to the invention. 

Figs. lA and IB show a protection cover according to 
a first embodiment of the invention; 

Pigs. 2A and 2B show a protection cover according to 
a second embodiment of the inventions- 
Figs. 3A and 3B show a protection cover according to 
a third embodiment of the invention; 
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Fig. 4 shows a coupling device for coupling an opti- 
cal connector to a circuit board with embedded optical 
conductors . 

Fig. lA shows a protection cover 1 comprising a 
5 handling grip 2, a substantially flat cover portion 3 and a 
protruding portion 4 extending away from the flat cover por- 
tion 3. The protruding portion 4 comprises attachment means 5, 
such as ribs. The ribs 5 preferably are made from plastic. It 
should be appreciated that the protection cover 1 may entirely 
10 be made from plastic as well'. 

Pig. IB shows a part of an optical device 6 compris- 
ing a circuit board or printed circuit board (PCB) 7 and one 
or more embedded optical coriductors 8. The optical device 6 
may be a hybrid optical bacJ^^lane, as described in more detail 
15 xn the non-prepublished pateint application NL 1021205. The PCB 
7 comprises an optical cavity 9 determined by the walls lo and 
exposing a part of the embecjded optical conductors 8 . The op- 
tical cavity 9 may accommodate a coupling device 11 (shown in 
Fxg. 4) . The optical cavity 19 can be created by several tech- 
20 • nxques such as laser ablation, chemical etching or mechanical 
mxlling. j 

In Pig. IB the prcitectlon cover 1 can be positioned 
on the optical device 6 by ^mploying a mounting frame 12 . The' 
mounting frame 12 comprises (holding features 13, such as in- 

25 dents. Moreover the mounting frame 12 can be fixated in the 
optical cavity 9 by means o^ fastening means 14, such as 
barbs. Ilxe barbs 14 cooperate with the walls lO of the optical 
cavxty 9 to obtain said fix4tion. The mounting frame 12 is de- 
sxgned to avoid interferenci with a connector header after 

3 0 placement.. 

In . operation, e.gj before further processing of the 
PCB 7 or during or after installation in the field, first the 
mounting frame 12 is positi<f>ned in the optical cavity 9, using 
- ITZl'l """^ optical! cavity 9 as a reference. The barbs 



sequent ly the protection co 
device 6 employing e.g. the 



/•er 1 is placed onto the optical 
handling grip 2 such that the 



Plastxo rxbs 5 of the prot^dlng portion 4 engage with the in- 



dents 13 of the mounting frame 12 . By the engagement the pro- 
tection cover 1 securely closes the optical cavity 9 as the 
flat cover portion 3 abuts against the upper surface 15 of the 
PCB 7. The optical conductors 8 are thus protected from e.g. 
environmental influences, such as dust, or mechanical impact • 
It is noted that alternatively the mounting frame 12 may first 
be attached to the protection cover 1 before insertion into 
the optical cavity 9. 

Since the ribs 5 are made of plastic the protection 
cover 1 can be released from the mounting frame 12 by appro- 
priately employing the handling grip 2. 

In Pig. 2A a protection cover 20 according to a sec- 
ond embodiment of the invention is displayed. The protection 
cover 20 comprises a metallic portion 21 and an overmoulded 
plastic portion 22. The metallic portion 21 is e.g. manufac- 
tured by means of a stamping and. bending die e.g. stamped or 
die-cast and comprises attachment means 23, such as latches or 
grips. The overmoulded portion 22 is defined over the metallic 
portion 21 and comprises a handling grip 24. 

In Fig. 2B it is displayed how the protection cover 
20 can be positioned on an ioptical device 25 comprising an 
optical cavity 26 and an optical! connector header arrangement 
27. The dimensions L and W of the protection cover 20 are such 
that the protection cover 20 fits within the pins of the 
header arrangement 27. The ; dimensions of the cover 20 are e.g. 
in the millimetre range, such as^ 8x8mm. The latches 23 use the 
walls 28 of the optical cavity 2|6 as a reference for position- 
ing the protection cover 20. Th^' latches 23 cooperate with the 
walls 28 to attach the protection cover 20 to the optical de- 
vice 25 and/or the PCB 29. -The t^punting frame 12 shown in Pig. 
IB thus may be omitted in this eirabodiment. 

Fig. 3A shows a 5>rotedtion cover 30 according to a 
third embodiment of the inyenticjn. The protection cover 3 0 
comprises a flat cover portion 31 and a protruding portion 32 
extending away from the flat covier portion 31. The protruding 
portion 32 provides pre-po^itioning functionality in placing 
the protection cover 30 to! ensuii-|e that the optical cavity is 
sealed at all sides. The flat cdver portion 31 further com- 

! i li 



I 
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prises an adhering structure or | adhering substance 33 for 
sticking the protection cover 30 ""to a circuit board 34, shown 
in Fig. 3B. The adhering structure or substance 34 is e.g. a 
rubber edge or a sticky epoxy s^stance provided along a pe- 
5 rimeter of the flat cover: portio^ 31 • 

: t' 

Fig. 3B shows an optigail device 35 comprising the 
PCB 34 and embedded optical condiiictors 36 exposed by an opti- 
cal cavity 37 as determined by wklls 38, 

In operation the adhering structure or adhering sub- 

10 stance 33 sticks to the PCB 34.. As a result the optical cavity 
38 is closed and sealed by the protection cover 30, such that 
the optical conductors 3 6 are iWblated from the environment. 
Besides protection against -dust ^nd/or mechanical impact, such 
a sealed optical cavity 27 :also; protects the optical conduc- 

15 tors 36 against e.g. moisture. The protection cover 3 0 can be 
removed from the PCB 34 by enploying the handling grip 39. It 
is noted that a rubber edge or !aj sticky epoxy substance 33 may 
be applied in the first and secojid embodiment, shown in Fig. 
lA and 2A, as well. . i. 

20 Fig. 4 shows a coupling device 11 that may be posi- 

tioned within an optical , cavity .;9, 2 6, 37 to provide means for 
coupling an optical connector ^ript shown) to the optical con- 
ductors 8, 3 6 as shown in Pig. .IB and 3B. The coupling device 
11 and the optical connectors a2|e described in further detail 

25 in the non-prepublished patent ^application NL 1021205. During 
installation of the PCB's or hybrid backplane the protection 
covers may be used to close th4 jbptical cavities on the PCB. 
If an optical connector is to li>e connected the protection 
cover may be. removed using :e.gi Ithe handling grip. After in- 

3 0 stallation the cavities not use4ifor connection may remain 
closed by the protection covert I ' 

. |. i 

The invention is not !i|eist rioted to the above de- 
scribed embodiments whici can Ipe ; varied in a number of ways 
within the scope of the qlairas i .jiPor instance the attachment 
35 means of the protection cover m^y as well engage with addi- 
tional holes provided in: the PC^i - Further the coupling device ' 
11 IS not necessarily po^itionfed 1 within the optical cavity 



9,26,37 but may be place^i on t 



If ! PCB 7,29,34 instead. In such 



a case the coupling device 11, th^t e.g. covers the optical 
cavity, may be used as a reference for alignment of the pro- 
tection cover 1;20;30, e.g. by enjiloying the edges of the 
coupling device 11 while acconunocating the coupling device 11 
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CLAI»]S 



!• Assembly of a pcotecfcion cover (1;20;30) and a 
circuit board (7;29;34) coTn3>risix|g one or more optical conduc- 
tors (8; 36) h 
characterized in that 

said optical conductors (8; ^6) are embedded in said circuit 
board (7;29;34), said circuf.t bodrd . (7;29;34) comprising an 



optical cavity (9; 26; 37) exDosin^ 

bedded optical conductors (B;36) ;^d said protection cover 



at least a part of said em- 
jid said protection cover 
saidjjQptical cavity {9;26;37) as a 



(1;20;30) is adapted to use 
reference . 

2. Assembly accorcdng tb; claim 1, wherein said pro- 
tection cover (1;20;30) coir prisefe^ attachment means (5;23;33) 
for joining said protection covety (1; 20 ; 30) and said circuit 
board (7; 29; 34) at said optical hkvity (9;26;37) . 

3. Assembly accorcUng tb claim 2, wherein said opti- 
cal cavity (9) is adapted tb accbramodate a mounting frame (12) 
comprising holding features; (13) and said attachment means (5) 
are adapted to engage with said Lblding features (13) . 

4. Assembly accoriling tb claim 3, wherein said 
mounting frame (12) comprises fastening means (14) for fixat- 
ing said mounting frame (15:) witji'in said optical cavity (9) . 

5. Assembly accor(^ing any one of the claims 2-4, 
wherein said attachment raeclns (sj); comprises a flexible attach- 
ment means, such as flexible plds!tic attachment means. 

6. Assembly accorjiing tip claim 2, wherein said pro- 



tection cover (20) comprisf^ a 
said attachment means (23) 

7. Assembly accorling 
claims, wherein said prote<!tion 
adhering structure and/or 
said protection cover (1/2^; 30) 
(7;2*9/34) . 

8 . Assembly according i 



Ifetallic portion (21) including 

tio any one of the preceding 
bbver (1;20;30) comprises an 
iidhering stabstance (33) for sticking 
|4o said circuit board 



35 least one connector header 



it 



claims, wherein said circuit bocird (7; 29; 34) comprises at 



any one of the preceding 



arrafCQfement (27) and said protec- 



tion cover (1;20;30) is adapted to 



any one of the preceding 



header arrangement (27) . 

9. Assembly accorc^ing to 
claims, wherein said protection ccjver (1;20;30) further com- 
prises a handling grip (2; 2ft; 39) 

10. Assembly according bo any one of the preceding 
claims, wherein said optical, cavity (9;26;37) is adapted to 



10 



15 



accommodate a coupling devijtpe (11 
connector to said optical 
protection cover (1;20;30) 
pling device (11) . 

11. Protection coyer (3 
bly according to any one o^ the p: receding claims. 

12. Circuit boarm (7;2S>;34) for use in an assembly 
according to any one of th4| clairaij 1-10. 



fit within said connector 



for coupling an optical 
hductctrs (8; 36) and wherein said 
s adapted to accommodate said cou- 



;20;30) for use in an assem- 
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